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OBJECTIVE — To examine the psychometric properties of a Chinese version of the Problem
Areas In Diabetes (PAID-C) scale.

RESEARCH DESIGN AND METHODS — The reliability and validity of the PAID-C
were evaluated in a convenience sample of 205 outpatients with type 2 diabetes. Confirmatory
factor analysis, Bland-Altman analysis, and Spearman’s correlations facilitated the psychometric
evaluation.

RESULTS — Confirmatory factor analysis confirmed a one-factor structure of the PAID-C
(�2/df ratio � 1.894, goodness-of-fit index � 0.901, comparative fit index � 0.905, root mean
square error of approximation � 0.066). The PAID-C was associated with A1C (rs � 0.15; P �
0.05) and diabetes self-care behaviors in general diet (rs � �0.17; P � 0.05) and exercise (rs �
�0.17; P � 0.05). The 4-week test-retest reliability demonstrated satisfactory stability (rs �
0.83; P � 0.01).

CONCLUSIONS — The PAID-C is a reliable and valid measure to determine diabetes-
related emotional distress in Chinese people with type 2 diabetes.
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T he Problem Areas In Diabetes
(PAID) scale is a diabetes-specific
instrument that measures changes

in psychosocial and emotional states as-
sociated with diabetes (1). This scale has
been previously translated into various
languages and is widely used in research
and clinical practice (2,3). However, no
international published data are currently
available on this instrument for the Chi-
nese population. The aim of the present
study was to examine the psychometric
properties of a Chinese version of the
PAID (PAID-C) scale.

RESEARCH DESIGN AND
METHODS — PAID was translated
into a Chinese version guided by the Bris-
lin’s translation model (4,5) (see Table S1,

found in an online appendix at http://care.
diabetesjournals.org/cgi/content/full/dc09-
0768/DC1). After finishing the transla-
tion procedure, psychometric examina-
tion of PAID-C was subsequently under-
taken. Participants were recruited from the
endocrine outpatient departments of three
hospitals in Taiwan. People with type 2 di-
abetes aged �40 years, diagnosed with type
2 diabetes at least 6 months and living at
home, were included. A recent value of A1C
collected within the past 3 months through
the medical records and the Summary of
Diabetes Self-Care Activities scale (6) were
used to examine criterion validity of the
PAID-C. The institutional review boards of
three participating hospitals approved the
study protocol. All participants provided
written consent.

Statistical analyses were performed us-
ing AMOS (version 16.0) and SPSS (version
15.0). Confirmatory factor analysis (CFA)
was conducted to examine the construct va-
lidity of the PAID-C. Criterion validity and
test-retest reliability of the instrument were
examined using Spearman correlations (7).
Bland-Altman plots were also generated to
facilitate the evaluation of test-retest reliabil-
ity (8).

RESULTS — A total of 205 people
with type 2 diabetes participated in this
study. The sample comprised 61.5% (n �
126) men and 38.5% (n � 79) women.
The mean age was 60.4 � 10.4 years
(mean � SD), and the mean duration
since diagnosis of diabetes was 8.1 � 7.6
years. Average A1C value was 8.7 �
1.9%. A total of 35 participants were ran-
domly selected from the total sample to
examine the test-retest reliability.

The mean value for the PAID-C was
10.95 � 13.06, ranging from 0 to 73.75.
The highest scoring item was item 12,
“Worrying about the future and the pos-
sibility of serious complications” (1.21 �
1.23), while the lowest scoring item was
item 15, “Feeling unsatisfied with your
diabetes physician” (0.04 � 0.27).

Construct validity of the PAID-C was
evaluated using CFA. Fit estimates for a
one-factor model based on the original
version of the PAID were good: �2

(163) �
308.755 (P � 0.01), �2/df ratio � 1.894,
goodness-of-fit index � 0.901, compara-
tive fit index � 0.905, root mean square
error of approximation � 0.066 (95% CI
0.055– 0.077). All items were signifi-
cantly loaded on the construct of diabe-
tes-related distress ranging from 0.24 to
0.72 (P � 0.01).

The PAID-C was positively associated
with A1C (rs � 0.15; P � 0.05), indicat-
ing that higher levels of diabetes-related
distress were related to poorer glycemic
control. In addition, the PAID-C was neg-
atively associated with diabetes self-care
behaviors in general diet (rs � �0.17;
P � 0.05) and exercise (rs � �0.17; P �
0.05) as measured with the Summary of
Diabetes Self-Care Activities scale. That is,

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

From the 1Department of Nursing, Yuanpei University, Hsinchu, Taiwan; and the 2School of Nursing and
Midwifery, Institute of Health and Biomedical Innovation, Queensland University of Technology,
Queensland, Australia.

Corresponding author: Min-Feng Huang, minfeng@mail.ypu.edu.tw.
Received 23 April 2009 and accepted 16 September 2009. Published ahead of print at http://care.

diabetesjournals.org on 6 October 2009. DOI: 10.2337/dc09-0768.
© 2010 by the American Diabetes Association. Readers may use this article as long as the work is properly

cited, the use is educational and not for profit, and the work is not altered. See http://creativecommons.
org/licenses/by-nc-nd/3.0/ for details.

The costs of publication of this article were defrayed in part by the payment of page charges. This article must therefore be hereby
marked “advertisement” in accordance with 18 U.S.C. Section 1734 solely to indicate this fact.

C l i n i c a l C a r e / E d u c a t i o n / N u t r i t i o n / P s y c h o s o c i a l R e s e a r c h
B R I E F R E P O R T

38 DIABETES CARE, VOLUME 33, NUMBER 1, JANUARY 2010 care.diabetesjournals.org



higher scores on the PAID-C were related
to poorer dietary control and a lack of
exercise.

The 4-week test-retest reliability of
the PAID-C was satisfactory (rs � 0.83,
P � 0.01). Bland-Altman plots also illus-
trated satisfactory test-retest agreement of
the PAID-C, with limits of the agreement
(central 95% of discrepancies) ranging
from �12.57 to 6.79. The plot shows
94% (33/35) of participants were within
the limits of agreement (Fig. 1).

CONCLUSIONS — This is the first
study to evaluate the psychometric prop-
erties of the PAID scale in the Chinese
population. Confirmatory factor analyses
revealed a one-factor solution of the
PAID-C that fitted the original version of
the PAID, suggesting satisfactory con-
struct validity of the PAID-C. Factor
structures of the PAID had previously
been examined using different ap-
proaches in various populations. For in-
stance, a Dutch study using the principal
component factor analysis with oblimin
rotation found the PAID items fitted a
proposed four-factor model better than
the original one-factor model (2). Two
factors were extracted in the Icelandic
PAID using the principal component fac-
tor analysis with varimax rotation (3).
These inconsistent results could be re-
lated to the use of exploratory factor
analysis.

Factor analysis is a useful technique

to assess construct validity of an estab-
lished instrument when administered to a
specific population; however, the CFA
and exploratory factor analysis are used
for different purposes (9). The CFA can be
used to measure the underlying dimen-
sions of a construct identified through ex-
ploratory factor analysis and to compare
factor structures across studies (9). In
contrast, when researchers do not know
how many factors are necessary to explain
the interrelationships among a set of indi-
cators or items, an exploratory factor
analysis approach is the suggested
method (9,10). Thus, the present study
used the more relevant method, i.e., CFA,
to evaluate the construct validity of the
PAID-C.

Our study showed a positive relation-
ship between diabetes-related emotional
distress and glycemic control and a nega-
tive association with diabetes self-care be-
haviors. Although mild, the pattern of
correlations is similar to results of a pre-
vious study showing that diabetes-related
emotional distress was positively corre-
lated with A1C levels and negatively asso-
ciated with dietary self-care behaviors
(11). Likewise, the Dutch PAID presented
a mild association with A1C levels (r �
0.11, P � 0.01) (2). These results sup-
ported acceptable criterion validity of the
PAID-C.

Our findings revealed the test-retest
coefficient was high enough to support
the stability of the PAID-C. This result re-
sembled the findings of the Dutch PAID

for a 2-month test-retest reliability (r �
0.83) (2). The Bland-Altman plot also il-
lustrated satisfactory agreement between
individuals over a 4-week period.

In conclusion, psychometric prop-
erties of the PAID-C demonstrated sat-
isfactory validity and reliability. The
PAID-C is a reliable and valid measure
to determine diabetes-related emotional
distress in Chinese populations with type
2 diabetes.
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